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TOM TAT

Long An la mét tinh c6 nén néng nghiép chan nudi phat trién. Tuy nhién, viéc xi li nuéc thdi
chan nudi khéng ding cach dang lam 6 nhiém nguon muede mdt & khu Ve nay. Mot trong nhiing chat
gay 6 nhiém ddng chii y ld ton du khdng sinh nhém Quinolone von dang dwoc sir dung réng rdi trong
chén nuéi. Ton duw cac khang sinh nay trong méi truong nuéc c6 thé lam tang kha néing khdng khéng
sinh cia cac vi khudn ton tai trong nwéc mat dac biét 1a Escherichia coli. Trong nghién cizu nay,
Mdu nwéc mdt thu nhdn tai 5 kénh rach trén dia ban huyén Bén Lic, tinh Long An duroc phan tich
danh gid vé mdt dg vi sinh vat chi thi E.coli, ton du khdng sinh va vi khudn E. coli khang 4 logi khang
sinh thugc nhém Quinolone. Két qud cho thdy mdt dé E. coli & 3/5 vi tri khdo sdt vieot nguéng So Voi
quy chudn QCVN 08 — MT:2015/BTNMT ¢ mitc rdt cao tir 4,8 — 1860 lan. Trong 5 vi tri ldy mau c6
kénh Ap 2 phat hién di heong khing sinh Enrofloxacin =3,3 uL/L, Ciproflocaxin = 15,8 uL/L,
Norflocaxin = 1,5 uL/L va Levofloxacin = 1,1 uL/L. Két qud khdng sinh do ciing cho thdy phdt hién
cac chung E. coli phan Idp tai kénh Ap 2 khang véi 4 logi khang sinh khao sat. Nghién cizu nay cung
cdp mét so thdng tin chi tiét, 1a nguon tham khao quan trong nham dé xudt céc gidi phap qudn 1i moi
truong nuwdc Kip thoi va chinh xdc cho dia ban tinh Long An noi riéng va cac khu vic khac néi chung.

Tir khoa: kénh rach; Escherichia coli; Long An; Quinolone; 6 nhiém; nuéc mat

1.  Giéithiéu

Quinolone 14 mot trong nhitng khéng sinh phd rong, dugc sir dung phd bién trong y
hoc, thi y va nuéi tréng thuy san (Al-Rafyai, Alwash, & Al-Khafaji, 2021). Quinolone can
thiép vao DNA gyrase cta vi khuan (topoisomerase II) va topoisomerase IV, ngin chin su
siéu xodn cua DNA, thiic ddy su dut gy soi DNA (Al-Rafyai et al., 2021). Duya trén phd
hoat dong, quinolone dugc phan loai thanh bon thé hé. Pic biét cac khang sinh nhom

Cite this article as: Le Hung Anh, Lai Minh Trang, Ngo Thuc Tri Nguyen, & Phan Thi Phuong Trang (2022).
Water quality assessments for surface water and quinolone resistance of Escherichia coli in some canals in
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Quinolone thé hé 2 va 3 (Norfloxacin, Ciprofloxacin...) dugc st dung rong rai & Viét Nam
boi gia thanh ré, c6 kha nang chong lai mot sé bénh nhidm khuén thong thuong va c6 hiéu
qué cao trong viéc thiic day ting truong & dong vat.

Tuy nhién, d6i véi dong vat, 75% va 90% lidu khang sinh duogc bai tiét qua nudc tiéu
va phan. Chung xam nhap vao chudi thirc an do cay hép thy, ngdm vao nudc ngim qua qué
trinh rira troi, hodc ton tai trong nudc mit qua cac dong chay tir nude mua (Wei, Ge, Chen,
& Wang, 2012). Su ton tai cua du lwong khang sinh trong méi trudng, ngay ca & ndng do
thap, c6 thé 13 4p luc chon loc cho sy phat trién va lay lan cta vi khudn va gen khang khang
sinh trong cong déng vi sinh vat, va do d6 de doa stic khoe dong vat va con nguoi trong hé
sinh thai (Kovalakova et al., 2020).

E. coli 1a vi khuén thuong trl trong duong rudt ciia nguoi va dong vat, do do, viéc phat
hién E. coli trong nudc dugce st dung nhu mot chi thi vé su 6 nhiém phan. Thong thuodng,
E. coli c6 thé xAm nhdp vao mai truong nude thong qua viéc thai tryc tiép, dac biét 1a tur
trang trai chan nuéi va doi séng sinh hoat (Alves et al., 2014). Gan day, E. coli dugc coi la
mot ngudn chira dang ké cac gen ma hoa cho sy khang khang sinh va rat pho bién trong viéc
chuyén gen khang khang sinh theo chiéu ngang, dugc coi 1a phuong tién lay lan khang khang
sinh, c6 anh huong truc tiép toi stirc khoe con nguoi va vat nudi (Hammerum & Heuer, 2009).

Long An la mdt tinh thude mién Nam Viét Nam. Khu vuc nay ndi tiéng voi hé théng
song ngoi, kénh rach ndi lién véi song Tién va hé thong song Vam Co. Day 1a cac duong
dan tai va tiéu nudc quan trong trong san xuét ciing nhu cung cap cho nhu ciu sinh hoat ctia
dan cu. Tuy c6 hé thong song ngoi, kénh rach chang chit nhung ngudn nudc mit ciia Long
An khong doi dao, chat lwong nude han ché vé nhidu mat. Trong nhitng ndm gan day, nganh
chan nudi cta tinh Long An gop phan 16n phat trién kinh té — xa hoi ciia tinh. Theo sb liéu
ctia Cyc thong ké ndm 2021, s6 lugng bo & khu vic nay gan 113.000 con, sb lwong gia cam
hon 9 triéu con va heo gan 92.000 con. Ngoai ra, hién c6 hon 1800 co s¢ chin nudi nim
trong khu vuc ndi thanh khong dugce phép chin nudi. Nudce thai tir cac khu vuc nay thuong
khong duogc xtr 1i, thai truc tiép ra moi truong kénh rach 1a mot trong nhitng nguyén nhan
gdy 6 nhiém ngudn nudc mat ¢ khu vuc nay.

Vi nhiéu van dé cap thiét ké trén, trong nghién ciru nay, chiing t6i tién hanh khao sat,
danh gia tinh trang 6 nhiém & mot s6 khu vuc kénh rach & tinh Long An dic biét danh gia
t6n du khang sinh nhém Quinolone va cac kiéu hinh khang v6i mét s6 loai khang sinh nhom
Quinolone ¢ E. coli phan 1ap duogc tai khu vuc nay.

2. Déi twong va phwong phap nghién ciru
2.1. Doi twong nghién ciru

Mau nuée mit tai kénh Lo Lu (KR - 01), cdng Ong Sen (KR —02), céng Cau Voi (KR
- 03), kénh Ap 2 (KR - 04), rach Ba Lang(KR — 05) 1a cac noi chuyén tiép nhan nudc thai
c¢6 nguodn gdc tir cac khu vue chin nudi 16n & huyén Bén Lirc, tinh Long An.

Céc ching vi khuan E. coli dugc phan lap tir mau nude mit tai 5 khu vuc trén.
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2.2. Phwong phdp nghién ciru
2.2.1. Phwong phdp ldy mau nwée mdt

Phuong phap ldy mau nudc mit, bao quan, xir 1i va van chuyén mau dugc thyc hién
theo “TCVN 6663 —3:2016 Phan 3: Huéng dan bao quan va xir li mau” va “Standard Method
For The Examination of Water and Wastewater (2017)".
2.2.2.Pinh lwong E. coli trong mau nuwde mdt

E. coli trong cic mau nudc mit thu nhan tir 5 dia diém trén duge dinh luong theo
TCVN 6187 — 2: 1996 bang phuong phap MPN. Mau duoc ghi nhan 1a duong tinh néu moi
truong duc va sinh khi bén trong cac 6ng Durham. Cac 6ng dwong tinh duoc tiép tuc khing
dinh bang cach ciy 1én méi truong khing dinh EC broth va méi truong TBX, 0 ¢ nhiét do
44 °C trong 24 gio. Néu vi khudn c6 sinh khi trén moi truong EC broth, khéng dinh su c6
mit cta vi khuan coliforrm chiu nhiét. Néu xuit hién khuén lac mau xanh trén moi truong
TBX c6 thé khéng dinh sy ¢6 mat cua E. coli gia dinh. Tt s6 éng moi truong duong tinh va
cac phép thir khang dinh cho cac két qua duong tinh, tién hanh tinh toan tham khao cac bang
tra thong ké trong ISO: 8199 dé xac dinh sd x4c xuit cao nhit ctia vi khuan coliform chiu
nhiét va E. coli gia dinh c6 trong 100 mL mau thir.
2.2.3.Panh gia dw lwong khang sinh

Céc loai khang sinh nhém Quinolone gdm 2 loai thé hé II: Norflocaxin va
Ciprofloxacin; 2 loai thé hé III: Levofloxacin va Enrofloxacin dugc phéan tich tdn du khang
sinh bang may sic ki 16ng 2 lan khdi phd (Ultra Performance Liquid Chromatography
Tandem Mass Spectrometry — UPLC — MS/MS) tai Cong ty TNHH Phan tich kiém nghiém
Viét Tin (Batt, Kostich, & Lazorchak, 2008).
2.2.4. Khdng sinh d@6 cia E. coli doi véi 4 khang sinh ho Quinolone

Phuong phéap dénh gia sy khang khang sinh ho Quinolone ddi véi E. coli duoc thuc
hién theo phuong phap khang sinh do theo tiéu chuan CLSI 2018 (Institute, 2018). Huyén
phu khuan lac don E. coli trén méi truong TSA vao 9 mL nude mudi sinh li v tring, kiém
tra do duc tuong duong dng Mc Farland 0,5. Dung tim bong vo tring trai dich vi khuan 1én
dia Muller Hinton dudng kinh 90 mm, dé kho mat thach trong vong 15 phut, dit cac dia gidy
tam khang sinh cach mép dia 2-2,5 mm va cach nhau 2,5 dén 3,5 mm, u ¢ 35 °C trong 18
gio. Do va tinh hiédu sb dudng kinh vong vo khuan ctia ting loai khang sinh ctia cic chung
thir nghiém. Céc khang sinh str dung cliing ndng d6 va cach xéac dinh kiéu hinh khang 4 loai
khang sinh nay cua E. coli theo CLSI 2018 dugc trinh bay trong Bang 1.

Bing 1. Khang sinh si dung va cdch xdc dinh kiéu hinh khang cua E. coli

Khang sinh Nhay (mm) Trung gian (mm) Khang (mm)
Levofloxacin 5 pg > 17 14-16 <13
Ciprofloxacin 5 pg >21 16-20 <15
Norflocaxin 10 ug > 17 13-16 <12
Enrofloxacin 10 pg >17 13-16 <12
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3. Két qua va thio luin
3.1. Vjtri diali ciia cdc khu vwc thu mdu
Vi tri, ki hiéu va dic diém cac khu vuc thu mau duoc trinh bay trong Bang 2.
Bing 2. Thong tin khu viec ldy mau

Tén . ,
Ki hiéu Vi tri Pac diém nwoce thai tiep nhan
’ kénh/rach : ) P

KR—01 KénhLo Lu PhlA,r(‘JrnAg Tan Khanh, Thanh Nhiéu loai Ifu'('yc tA,héi f:hén nuéi, cho,
pho Tan An sinh hoat, san xuat cong nghiép
Céng Ong Rach Ciu Ngang (xi Nhi Nudc thai sinh hoat va san xuét
Sen Thanh, huyén Tha Thira) ndng nghiép cia xa

gitra Xxa Nhi Thanh va xa Binh
KR-03 CbngCauVoi Thanh, huyén Thii Thira, cach
cdng Ong Sen 2 km
xd Long Hiép va xd My Yén, Nudc thai sinh hoat va phan 16n cac

KR -02

Nudce thai sinh hoat, san xuat va
phan l6n cac ho chan nuoi

KR-04 KénhAp?2 :
i AP huyén Bén Luc hd chan nudi

Nudc thai dan cu, tir cac hd chan
KR-05 RachBaLang xiPhudcLoi, huyén BénLicc nudi bo sita, ga; san xuit cong
nghiép

3.2. Két qua dinh lwong E. coli 6 mét sé khu vwe tinh Long An
Cac méiu nude mat duge cdy vao mdi trudng Lactose Broth, dém sé dng duong tinh
v6i E. coli cdy khang dinh trén méi truong EC va TBX. Tir s6 6ng mdi truong cho cac két
qua duong tinh, tinh toan va tham khao cac bang tra théng ké trong ISO: 8199 dé xac dinh
s6 x4c xuat cao nhat cta vi khuan E. coli trong 100 mL méu thir. Két qua dinh lugng E. coli
duoc thé hién trong Bang 2.
Bing 2. Két qua dinh leong E. coli trong mdu nudc mdt & 5 vi tri ldy mau

STT Ki hiéu Mau Dia diém Két qua (MPN/100 mL)
1 KR - 01 Kénh Lo Lu 4,6 x 102
2 KR - 02 Cong Ong Sen 2,4 x 10?
3 KR - 03 Cbng Cau Voi 4,3 x 102
4 KR - 04 Kénh Ap 2 9,3 x 10*
5 KR -05 Rach Ba Lang 2,4 x 10

Tir két qua dinh luong E. coli c6 thé thiy, mau nudc mit thu & tit ca cac vi tri khao sat
déu c6 sy hién dién cua E. coli. Két qua nay cho thiy cac ngudn nudc khao sat bi 6 nhiém
phan tir chudng trai chan nuoi. Két qua nay ciing giéng véi mot nghién ciru nam 2022 ddi
v&i nude mat thu tai cac vi tri khac nhau trén song Sai Gon (Truong et al., 2022).

Dic biét, két qua ctia nghién ciru nay ciing cho thiy chi tiéu E. coli vuot so véi quy
chuin ctia Bo Tai nguyén va Méi truong QCVN 08 — MT:2015/BTNMT & mic rat cao tir
4,8 — 1860 lan theo thr tu céng Ong Sen (4,8 14n) < cdng Cau Voi (8,6 1an) < kénh Lo Lu
(9,2 1an) < rach Ba Lang (480 1an) < kénh Ap 2 (1860 1an). Két qua nay ching t6 cic co s&
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chan nudi ty phét c6 thé da khong xir 1i phan dong vét dang cach trudc khi thai ra ngoai moi
truong hodc do hoat dong x1r 1i nude thai va bé tu hoai & khu vuc nay khong dat hiéu qua.
Khi so sanh v&i mot sb nghién clru cua cac tac gia khac tai cung khu vuc cho théy, tai kénh
Lo Lu, vao nim 2016 (Dang, 2016) viéc nao vét kénh va xir 1i 14n chiém khéng triét dé da
gdp phan lam can tré dong chay, giy 6 nhiém mai truong. Vao nam 2019, khu vuyc rach Cau
Ngang (chay qua céng Ong Sen va cdng Cau Voi) dugc bao cdo tinh trang c6 liic nude
chuyén sang mau den, mui hoi khé chiu va ¢ nhiéu ca chét (Dang, 2019). Tai thoi diém
quan tric cua thi nghiém nay, tinh trang nay da duoc cai thi¢n, chung té cong tac kiém tra,
giam sat moi trudng ddi véi cac khu vue x4 thai & xung quanh khu vuc nay da c6 nhimng tac
dong tich cuc. Tuy nhién, dya vao két qua ciia nghién ctru nay c6 thé thay, nguon nude mat
dang bi nhiém E. coli v6i ndng do cao, vi vy cong tac bao vé mdi truong can tap trung hon
vao viéc kiém soat xa thai tai cac khu vue chan nuéi va khu déan cu.
3.3. Két qua dinh lugng ham lwong khing sinh trong miu nwéc

Két qua xéc dinh du lugng khang sinh trong 5 mau nudc mit thu nhén tai cac kénh
rach ¢ huyén Bén Lic, tinh Long An dugc ghi nhan trong Bang 3.

Bing 3. Két qua dinh lwong ham lwong khdng sinh (don vi tinh uL/L)
Tén chi tiéu (phwong phap phan tich UPLC-MS/MS)

Ma s6 mau Enrofloxacin Ciprofloxacin Norflocaxin Levofloxacin
(LOQ=3) (LOQ=15) (LOQ=0,5) (LOQ=0,5)
KR -01 KPH KPH KPH KPH
KR -02 KPH KPH KPH KPH
KR -03 KPH KPH KPH KPH
KR - 04 3,3 15,8 15 11
KR - 05 KPH KPH KPH KPH

Ghi chi: KPH= Khong phat hién

Theo két qua phan tich du lwong khang sinh trong Bang 3, du lwong 4 loai khang sinh
khao sat déu khong phat hién trong nudc mit & 4/5 vi tri thu mau trir vi tri kénh Ap 2 (KR -
04) da bi 6 nhiém khang sinh nhém Quinolone. Cu thé, véi cac gia tri phat hién Enrofloxacin
= 3,3 yUL/L, Ciproflocaxin = 15,8 pL/L, Norflocaxin = 1,5 pL/L va Levofloxacin = 1,1 pL/L.
Mot nghién ctru khac tai Trung Quéc cho thiy, néu duoc di qua hé thdng xur 1i nudc thai
thich hop, luong khang sinh nhém Quinolone c6 thé giam tir 108-1405 ng/L trong nudc thai
dau vao xudng con 7-51,6 ng/L & nude mat (Tong, Zhuo, & Guo, 2011). Piéu nay ching
minh tAm quan trong va tinh hiéu qua cta viéc xir li nudc thai dic biét 1a nudc thai 6 nhiém
khang sinh dting cach.

Ngoai ra, luong khang sinh nhom Quinolone tim thdy trong nudc giam dan tir
Ciproflocaxin t6i Enrofloxacin va cudi cing 1a Norflocaxin va Levofloxacin ciing dugc bao
cdo tuwong tu trong cac nghién ciru ¢ Brazil, Mi Latinh, Uc, Pakistan (Duong et al., 2021).
Hién tuong nay cé thé duogc gidi thich do déc tinh cua Norflocaxin va Levofloxacin nhay
cam hon vo&i anh sang so voi cac khang sinh khac cung nhém va nhin chung, khang sinh
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nhom Quinolone c6 su hap phu ddi voi tram tich twong ddi cao (158,7 ng/L trong nudc mit
so v6i 4017 ng/g trong tram tich & cung vi tri khao sat) (Gao, Shi, Li, Liu, & Cai, 2012).
Diéu nay chimg t6 viéc khong phat hién du luong khang sinh trong méi trudong nude mit &
cac vi tri khac ngodi KR — 04 trong nghién ctru nay khong dong nghia véi viée cac khang
sinh trén khong ton tai trong méi truong ma ching co thé da duoc hap thy trong bun va tram
tich. Pay cling 1a mdt trong nhitng khé khan ¢ cac nha may xur li khi xur li nudc thai c6 du
luong khang sinh nhém Quinolone cao vi trong thyc té, khang sinh nhom nay c6 thé hip phu
vao pha tinh (bun) trong cac hé thong xu 1i. Trong nghién ctru thuc hién tai mot nha may xu
1i nudce thai, hi¢u qua loai bo trung binh cua khang sinh nhém Quinolone sau xtr li 1a 56-75%
(Jia, Wan, Xiao, & Hu, 2012).

Trong mdi truong tu nhién, anh sang mat troi 13 yéu td quan trong nhat khién
Quinolone bi phan hay. Tuy nhién, cac san pham sau qué trinh quang hoa fluoroquinolone
duoc cho 1a van giit hoat tinh khang khuan (Sturini et al., 2012). Ngoai ra, khang sinh nhém
Quinolone c6 thé kha ning khang lai sy phan huly trong méi trudng nude va tram tich (Rusch,
Spielmeyer, Zorn, Hamscher, & biotechnology, 2019). Do d6, khi cac yéu t6 méi truong
thay d6i, cac khang sinh bi hip phu béi pha trim tich nhiéu kha nang s& lai duoc thai tro lai
vao moi truong nude (Chen et al., 2018).

Két qua phat hién du luong 4 loai khang sinh két hop véi luong E. coli cao gép hon
1000 1an quy chuan & khu vuc kénh Ap 2 cho thdy day 1a khu vuc nguy co cao can tip trung
xtr 1i ddic biét 1a nudc thai c6 ngudn gdc chin nudi vi luong E. coli rat 1on khi tiép xuc lau
dai v6i du lugng khang sinh trong moi truong s€ cd kha nang khang voi 4 loai khang sinh
trén va chuyén gene ngang cho céac vi sinh vt gay bénh tiém an khac (Beaber, Hochhut, &
Waldor, 2004). Bé kiém tra lai su twong quan ndy, chang toi tién hanh danh gia kiéu hinh
khang v&i 4 loai khang sinh nhém Quinolone cta E. coli phan 1ap tir cac vi tri d quan tréc.
3.4. Ddnh gid kiéu hinh khdng véi 4 chit khdng sinh nhém Quinolone ciia E. coli

Cac chung E. coli phan 1ap tir cac miu nudc mit duoc kiém tra kiéu hinh
nhay/khang/trung gian d6i voi 4 loai khang sinh nhém Quinolone theo CLSI 2018 bing
phuong phap khuéch tan dia thach (Hinh 1).

Kénh Lo Lu, E. coli 1.1 Cong Ong Sen, E. coli 2.1 Céng Ciu Voi, E. coli 3.1
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b

Kénh Ap 2 - E. coli 4.1 Kénh Ap 2 - E. coli 4.2 Rach Ba Lang — E. coli 5.1
Hinh 1. Kiéu hinh khdng véi 4 logi khing sinh nhém Quinolone ciia cdc chiing E. coli phén lip.
ENR 10: Enrofloxacin 10 ug; CIP 5: Ciproflocaxin 5 ug; NOR 10: , Norflocaxin 10 ug va LEV 5:
Levofloxacin 5 ug

Puong kinh vong khang khuan cua cac chung E. coli d6i v6i 4 loai khang sinh ké trén
duoc ghi nhan trong Bang 4. Cac nghiém thirc dugc thuc hién ldp lai 3 chung cho mdi vi tri
ldy mau.

Két qua trén Hinh 1 va Bang 4 cho thiy khong phét hién E. coli khang 4 loai khéng
sinh khao sat & 4/5 (80%) vi tri khao sat. O vi tri kénh Ap 2 (KR — 04), ca 3 chung E. coli
dugc chon ngiu nhién dé khao sat déu cho két qua khang véi ca 4 loai khang sinh trén. Khu
vuc nay tap trung nhiéu co s& chian nudi bo sita, bo thit va cong ty san Xuét trong khu vuc
nhu Cong ty CJ Vina Agri — chuyén san xuét thirc dn chin nudi danh cho gia suc, gia cdm
va nudi trong thuy san. Du luong khang sinh trong nude mit & khu vuc nay ciing kha cao
nén dan dén tinh trang d¢ khang khang sinh ciia cac chung E. coli hién dién trong mau.

Bing 4. Puong kinh vong khang khudn cia cac ching E. coli
phdn ldp tai 5 vi tri kénh rach doi véi 4 logi khdng sinh (mm)

Kihiéu  Ténching Enrofloxacin  Norflocaxin  Ciprofloxacin Levofloxacin

mau 10 ug 10 ug 5 ug 5 ug
KR -01 11 32 30 34 30
1.2 32 31 34 32
1.3 31 32 34 32
KR -02 2.1 36 38 40 36
2.2 27 29 30 27
2.3 29 32 30 28
KR -03 3.1 24 26 27 26
3.2 26 27 28 28
3.3 24 26 26 25
KR -04 4.1 10 0 8 10
4.2 10 0 5 10
4.3 10 0 5 10
KR -05 51 24 24 26 24
5.2 24 26 26 26
53 26 28 28 28
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Két qua nghién ctru ndy dang bao dong vé van dé nudc thai chin nudi giy 6 nhidm
modi truong, dac bict 1a du lugng khéng sinh trong nudc da gay ra tinh khang khang sinh cua
vi khuan E. Coli. Van con ton tai nhitng khé khan trong qua trinh xtr 1i ton du khang sinh,
loai bé hoan toan vi khuan khang khang sinh. Vao ndm 2010, mét nghién ctru ¢ Ireland da
bao c4o rang cac budc xir li ¢6 thé 1am giam dang ké vi khuéan E. coli khang thuéc nhung
khong thé loai bé hoan toan chung. Cac ching E. coli khéng ciprofloxaci, cefotaxime va
cefoxitin dugc phat hién trong nudc thai sau xur 1i, s€ tiép xam nhap vao nudce bé mat cua hé
sinh thai (Galvin et al., 2010). Vi vay, can phat trién thém cac bién phéap xir 1i khic nham
loai bo khang sinh triét dé trong méi truong nude hodc cd cac bién phap quan i kip thoi
nham ngin chin tir dau viée 6 nhiém khang sinh trong méi truong nude nédi chung va trong
nudc mat noi riéng.

4. Kétluan

Két qua danh gia chét luong 5 mau nudc mit tai 5 vi tri kénh rach huyén Bén Luc, tinh
Long An cho thay déu hiéu cua sy 6 nhidm phan thong qua chi thi E. coli. Tén du khang
sinh & kénh Ap 2 d3 dan dén viéc phat hién E. coli khang ca 4 loai khang sinh thuc nhém
Quinolone khao sat. Can dé xuat mot sé giai phap nhanh chéng, kip thoi nham xir 1i ngudn
nudc thai chan nudi.

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

Long An is a province with developing agriculture. However, improper agricultural
wastewater treatment is polluting surface water in this area. One of the notable pollutants is
Quinolone antibiotics which are widely used in animal husbandry. Residues of these antibiotics in
the environment can increase the resistance and the antibiotic gene transmission of bacteria in
surface water, especially E. coli. In this study, the culture method was used to quantify E. coli in the
surface water samples collected in five places in Long An province (Lo Lu canal, Ong Sen sewer, Ap
2 canal, Cau Voi sewer, and Ba Lang canal). Next, the UPLC-MS/MS method was used to determine
the residues of four Quinolone antibiotics (Levofloxacin, Ciprofloxacin, Norflocaxin, and
Enrofloxacin) in the surface water samples mentioned above. Finally, the disk diffusion method was
used to check the Quinolone antibiotic resistance types of the E. coli strains isolated from these
areas. The results showed that E. coli was found in all 5 survey places, ranging from 2.4 x 10*t0 9.3
x 10* MPN/100 ml. In which 3/5 positions have the amount of E. coli exceeding the allowed threshold.
In the Ap 2 canal, with Enrofloxacin values = 3.3 uL/L, Ciproflocaxin = 15.8 uL/L, Norflocaxin =
1.5 ul/L, Levofloxacin = 1.1 pL/L, we could conclude that this place was contaminated with
antibiotics while four types of target antibiotics were not detected in the surface water samples
collected from the remaining positions. Results also showed that E. coli is resistant to four target
antibiotics at 4/5 (80%) surveyed locations except for the Ap 2 canal. This study provides some
information and is an essential source of reference to propose timely and accurate water
environment management solutions for Long An province in particular and other areas in general.

Keywords: canal; Escherichia coli; Long An province; Quinolone; pollution; Surface water
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