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Tém tit: E. coli duge xem 12 vi khuan chi thi cho sy 6 nhidm vi sinh vét trong nudc va thyc phim.
D c6 nhiéu phuong phap phat hlen E. COll trong nudc va thuc phim nhung hau hét cic phuong
phip d6 déu can cac thiét bi dét tién, can thuc hién trong phong thi nghlem Do @6, viéc tim ra
cong cu dé phét hién nhanh E. coli trong nu6c va thuc phim 1a cin thiét. Cong trinh nay da nghién
ctru dugc mdi trudng ting sinh cho vi khuin E. coli dam bao dat t6i gidi han phdt hién bang que
thtr trong 8 gio tur néng do ban dau dudi 20 CFU/ml. Que thir tao duoc c6 do dac hi¢u dat trén
90% va ngudng phit hién 1a 10° CFU/ml. Két qua nay 12 co s¢ dé ché tao bo kit phat hién nhanh E.
coli trong ngudn nudc sinh hoat ngay & diéu kién hién truong. Bo kit nay dé& dang dwoc sir dung
cho nguoi dan va bd doi khi gap diéu kién bét loi nhu séng, gié, thiy triéu hay 1i lut.

Tir khéa: Nudce sinh hoat, 6 nhiém, Kit, Que tht, E. coli.

1. Mé dau

Vi khuén giy bénh dudng rudt E. coli ¢6
mit nhiéu trong nudc, thyuc pham, c6 thé song
dugc trong diéu kién bién ddo (nhiét do cao, do
man lon). Céc vi khuan nay thuong co mat
trong phan nén rat dé gay o nhiém ngudn nudc
du trit tai cidc vung bién dao do diéu kién soéng,
gié va thuy triéu. E. coli da dugc t6 chirc y té
thé gigi WHO cong nhan 1a vi khuan chi thi cho
su & nhiém vi sinh vat trong nudc. Do d6, vi
khuan nay dugc sir dung lam ddi twong phat
hién sy 6 nhiém vi sinh vat trong nudc sinh
hoat [1].
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E. coli 1a mot trong nhimg vi khuan ding
hang dau trong cdc cin nguyén giy tiéu chay,
viém dudng tiét niéu, viem dudng mat, viém
mang ndo va viém phéi (dac biét & tré em mdi
sinh). E. coli cting la mot trong céc chi ti€u moi
trudng can giam st cua tit ca cdc loai nudc, tir
nudc mit, nudc ngam, nudc an ubng ‘hay nude
thai. Khi phat hién ngudn nudc bi nhiém E. coli
ching to ngudn nudc nay da bi nhidm phan va
c6 thé bi nhiém nhiéu vi sinh vat khdc; méi
truong & d6 ciing bi 6 nhiém va ngudn nudc
nay can duoc xr 1y [2].

Hién nay, viéc phat hién vi khuan gy bénh
duong rudt E. coli tai hién truong la rat cip
thiét, dac biét tai cac vung bién dao, vung bi 1i
lut. Céc phuong phdp phét hién vi khuan giy
bénh duong rudt hién dang dugc st dung nhu
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dém khuan lac, MPN hay PCR thudng phai
thue hién trong phong thi nghiém va cén cic
trang thiét bi dat tién, ngudi thyc hién phai c6
chuyén moén sau. Cac phuong phap nay khong
thé thuc hién ngoai hién truong, dong thoi thoi
gian thuc hién lau (tir 6 gid ddi voi PCR hay 24
— 48 gid dbi voi viec dém khuén lac, MPN) [3-
7]. Do dé, viéc phat hién nhanh va c6 thé thuc
hién & diéu kién hién trudng phuc vu cho bo doi
cOng tic ngoai bién dao, nguoi dan ving 1ii 1a
rit can thiét. Cho dén nay, mo trong nhiing
phuong phdp c6 thé phat hién nhanh, chinh xic
céc vi sinh vat nay & diéu kién hién trudong c6
thé sir dung 12 dang que thir dya trén nguyén ly
sdc ky mién dich [8].

_Tuy nhién, dé c6 thé tao ra que thir sic ky
mién dich c6 do nhay va d¢ chinh xdc cao, can
nghién ctru ky cdc yeu t6 lién quan nhu sir dung
loai khang thé, nong do khang thé, diéu kién
phun khéng thé 1én que thir. Mt khac, trong
cdc mau nudc sinh hoat, n6ng dd E. coli cho
phép la dudi 20 CFU/100 ml [2], la gidi han
khong thé phét hién duoc bang que thu. Do do,
vige tim ra moi truong tang sinh té ‘bao trong
didu kién bién dao dé c6 thé tang sb luong vi
sinh vat dén 10° - 10° CFU/ml (gibi han c6 thé
phét hién vi sinh vat bang que thir dang séc
ky mién dich) trong thoi gian tir 6 — 8 gio 1a
can thiét.

2. Nguyén liéu va phwong phap
2.1. Nguyén liéu

- Mau phan va nudc nhiém E.coli.
2.2. Phwong phdp nghién cuu

Phan ldp vi khuan E. coli

Céc vi khuéan E. coli dugc phéan lap tir miu
phan vi mau nudc nghi nhiém phan trén mai
trudng thach Endo [9] bang cich pha lodng mau
theo ddy thap phan. Cic khuan lac c6 mau do
6 4nh kim trén mdi truong thach Endo c6 thé
la vi khuan E. coli. Dé xdc dinh chinh xdc
ching vi khudn E. coli can dinh danh ching vi

khuan theo phuong phép giai trinh tu 16S
rRNA.

Dinh danh vi khudn E. coli

Céc ching vi khuan E. coli phan 1ap dugc
dinh danh theo phwong phdp giai trinh ty 16S
rRNA. Trudc hét, lay khuan lac cic chung vi
khuan phén 1ap dugc dé tach DNA theo kit.
DNA tong s6 cua vi khudn dugc dién di kiém
tra trén gel agarose 1%. Cic mau c6 bang DNA
duoc sir dung lam khuon dé nhan doan gen 16S
rRNA bang phwong phip PCR, sir dung cip
mdi 27F/1492R [3, 6]. Két qua nhan doan gen
16S rRNA dugc kiém tra bang dién di trén gel
agarose 1%. C4c mau c6 bing véi kich thuée
phit hop s& dwoc giri di dé giai trinh ty. Trinh ty
16S rRNA cta vi khuin duoc so sanh trén ngan
hang gen qudc té NCBI. Céc chung c6 trinh ty
16S rRNA twong dong 99% véi ching E. coli
s& dugc lya chon cho nghién ctru tiép theo.

Xdc dinh moi truong tang sinh phu hop cho
vi khudn E. coli

Ching vi khuén E. coli tir khudn lac duoc
hoa vao nudc mudi sinh 1y tao nong do ban dau.
Sau d(’) pha loﬁng theo ddy thap phan dén ndng
do6 10®. Tu cdc nong dd pha loang, lay 100 wl
dung dich goc dé gat dia xdc dinh sb lugng vi
khuan trong mau ban dau. Ciing tir cic nong do
nay, lay 5 ml dung dich pha lodng vao mdi 100
ml méi truong nudi cdy (bao gdbm cdc mdi
truong LB, LST, canh thang thuong va luc
sang). Sau khi u ¢ 37°C trong cdc khoang thoi
glan khic nhau 4, 6, 8 gio, 1iy tir mdi nong do o
mdi moi trudng twong Gmg 100 ul dé gat dia,
xac dinh $6 lugng khuén lac. Mdi trudng nao c6
d6 tang s6 lugng vi khuan E. coli cao nhat va
dat néng dd 10" — 10° té bao tir néng d6 ban dau
thip nhat s& duoc Iya chon 1am méi trudng ting
sinh trong bd kit phat hién nhanh vi khuan E.
coli & didu kién hién truong.

Ddnh gid phan ung khdng nguyén khdng
thé dé lira chon khdng thé phix hop

Phan tmg khing nguyén khang thé duoc
danh gid dua trén phuong phap ELISA. Két qua
cua phan ung dua trén viéc do d6 mau cua
phan tng.
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Phun khdng thé 1én mang

Khang thé duoc phun 1én mang bang may
in phun Limonas5. Piéu kién in phun can do
am < 50%, nhiét o < 30°C. Ché do in phun Ia
téc d6 dong 20 ml/s, 4 ul/40mm, ndng do khang
thé 1 mg/ml [7]. Mbi mang nitrocellulose dugc
phun 1én d6 2 vach tuong ung voi khéng thé
vach C (khang thé ddi chimg dé nhan biét que
th c6 gid tri su dung hay khong), khang thé
vach T tuong Ung voi khang thé bat cdp voi
khang nguyén cua E. coli, dé nhan biét mau thir
¢6 E. coli hay khong. Sau khi phun khéng thé
1én mang, mang dugc dé kho & diéu kién phong
(d6 4m 35 — 50%, nhiét d6 28 — 29°C) qua dém.
Sau d6 mang dugc c¢b dinh bang dung dich BSA
(huyét thanh bd) 1% trong PBS (dung dich dém
photphat) trong 10 phiit. Rira lai bang dung dich
rira chtra 0,01% SDS. Dé khé & nhiét do phong
qua dém va sir dung dé thir phan tng.

D01 voi khang thé cong hop vang, vang
dugc gin voi khang thé bat gilti & nong do 20
OD sau d6 nhing tryc tiép mang cong hop da
duoc ¢d dinh vao. Sau do, dé kho mang & diéu
kién phong qua dém, cit nho mang va gan lién
két v6i mang nitrocellulose va mang hiit mau
tao que thur.

Ddnh gid do ddc hiéu va nguong phdt hién
cua que thir

D¢ dac hiéu cia que tht dugc danh gid
thong qua phan (mg voi té bao cua mot sb loai
vi khuan khic nhu Klebsiella, Listeria, V.

cholerae, Bacillus xem c6 phan ung khong.
Néu c6 phan tmg voi cdc chung nay tic 12 c6
phan rng chéo, 6 dic hi¢u kém. N éu khong cé
phan ung, do diac hi€u cao. Sé que duoc su
dung cho mdi phan tng ctia mot loai vi khuin
1a 10 que (thi nghiém tién hanh véi 4 loai vi
khuan khdc nhau). D6 ddc hiu dugc tinh la ty
1¢ s6 que khong c6 phan tng chéo véi tong s6
que thtr nghiém [8].

Nguong phat hién cua que tht dugc danh
gid thong qua nong do vi khuan thap nhét cho
phan ung duong tinh. Mau vi khuan E. coli
dugc pha lodng ra cdc nong d6 khac nhau theo
day thap phéan, sau d6 dung que thir nhing vao
cic nong do vi khuan di biét sb luong
(CFU/ml). Nong d6 thip nhat ciia vi khuan cho
phan tng duong tinh véi do lap lai tot duoc goi
1a gi6i han phat hién hay ngudng phat hién cta
que thu [8].

3. Két qua va thio luan
3.1. Phan ldp vi khuan E. coli

T cdc mau phan va mau nudc nghi nhiém
phan, 6 ching vi khuan nghi ngo 1a E. coli da
dugc phan lap. Cdc chung nay c6 dic diém Ia
¢6 mau héng dén d6, c6 4nh kim trén moi
truong thach Endo. Cic ching nay dugc lya
chon, cdy riéng & trén cdc ong thach va duoc
st dung lam nguyén liéu cho céic thi nghiém
tiép theo.

a

b

Hinh 1. Hinh thdi khuan lac cia mot sé chung E. coli phan lap duoc va chung chuédn DH50.
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pMikb € E1  E3

Hinh 2. Két qua tich DNA tong s (a) va PCR cuia
mdt s6 ching E. Coli (b)

Ghi chd: M 1kb: marker 1kb; C: mau ddi chung, El:
Chung E1; E3: Chung E3

3.2. Pinh danh vi khudn E. coli

Céc mau c6 két qua taich DNA dwong tinh
duogc st dung 1am khudn dé nhan doan gen 16S
rRNA bing phwong phip PCR, sir dung cip
mdi 27F/1492R [3, 6].

Céc méu c6 két qua duong tinh (kich thudc
bang nhan dugc khoang 1500 bp, hinh 2b) dugc
sir dung dé giai trinh ty. Trinh ty cic ching
nhan dugc dugc so sanh trén ngan hang gen
qudc t& NCBI. Cic ching c6 trinh tu tuong
ddng 99% véi cac chung E. coli dd cong bd s&
duoc lya chon.

Két qua trinh bay trén Hinh 2 cho thay 2
méu El va E3 tich dugc DNA téng s6 va nhén
duoc doan gen 16S rRNA. Do d6, 2 mau niy s&
duoc tién hanh gidi trinh ty trén thiét bi gidi
trinh tu thé hé méi. Két qua nhén dugc cho théy
ca 2 mau E1 va E3 déu c6 trinh ty tuong dong
trén 99% v&i mot sd ching thude E. Coli. Do
d6, cic mau nay dugc sir dung nhu ngudn vi
khuan E. coli c¢6 thé 1ay nhidm tir phan cho cic
nghién ciru tiép theo.

3.3. Xdc dinh moi truong tang sinh phi hop cho
vi khudn E. coli

Lua chon 1 ching E. coli phan lﬁp dugc
(E3) va 1 chung E. coli chuédn DH5a dé nuoi
cdy trén cdc mdi truong khac nhau nhdm tim ra
modi truong tdng sinh phl hop st dung trong
b kit.
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Hinh 3. Két qué tang sb lwong vi khuan E. coli
DH5a (a) va chung E3 (b) trong cac khoang thoi
gian khac nhau.

Két qua trinh bay trén Hinh 3 cho thdy dbi
v6i ca chung E. coli chuan va ching phéan 1ap
dugc tir phan, mdi truong LST cho s6 lugng vi
khuan tang nhanh nhét sau 8 gid va dat ngudng
c6 thé phat hién duoc bang que thir. Do d6, moi
truong LST dugc lua chon 1a mdi trudong tang
sinh trong bo kit phat hién vi khuan E. coli.

3.4. Ddnh gid phan umg khang nguyén khdng
thé dé lira chon khdng thé phit hop

Dbi voi que thir dang sic ky mién dich, can
sir dung toi ba loai khdng thé bao gdom khang
thé vach T, khang thé vach C va khang thé cong
hop. Khang thé cong hop 1a khing thé phai bat
cip dugc v6i khang nguyén can phat hién cua
E. coli. Sau d6, theo dong chay cua mau nudc,
khang thé cong hop da bét giit khang nguyén s&
di 1én vi tri vach T. Khang thé vach T con goi la
khang thé phat hién. Py 12 khdng thé s& bat
cap voi khang nguyén tai vi tri epitop khac véi
khang thé cong hop vang [8]. Do d6, khang thé
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nay sé& gitr lai cdc khang thé cong hop di bit
cdp v6i khang nguyén va tao mau hdng tai vach
T (miu duong tinh). Céc khang thé khong bat
cap voi khang nguyén s€ khong bi gilr lai tai
vach T va tlép tuc theo dong mau di 1én vach C.
Tai ddy, tat ca cdc khang thé cong hop vang con
lai s& bi bat giir do khang thé cong hop vang bat
cap véi khang thé vach C. Do d6, vach C ludn
¢6 mau dit mau 1a dwong tinh hay am tinh. Dé
lya chon duoc khang thé phdt hop véi khang
nguyén cua E. coli va khing thé tai vach T,
vach C, can phai kiém tra sur bét cap cua céc
cip khing thé va khing nguyén nay bang
phuong phap ELISA truéc khi phun khang thé
Ién mang [8].

Tu két qua ELISA nay di lga chon dugc
khang thé phun 1én mang tai vach C 12 ab6789
(Abcam), khang thé phun 1&én mang tai vach T
la CO1805M, khdng thé cong hop vang Ia
C01806M (Meridian Life Science).

3.5. Phun khdng thé lén mang

Sau khi lya chon duoc cdp khiang thé tai
vach C, khang thé cong hop vang va khang thé
tai vach T, ta tién hanh phun khang thé lén
mang nitrocellulose. Sau khi phun khdng thé
1én mang, khang thé can duoc cb dinh dé bao
quéan trong nhidu ngay. Sau d6, ta can thir lai
phan tng vdi céc khdng thé tai vach T va vach
C dé tim duogc nong do khang thé téi wu can
phun 1én mang. Két qua d lya chon dugc diéu
kién t6i wu dé phun khang thé 1én mang 1a do
am dudi 45%, nhiét 46 duéi 30°C, téc d6 phun
20 ml/s v6i nong d6 khang thé 1a 1 mg/ml.

Béang 1. Ngudng phat hién ciia que thir phat hién
nhanh E. coli

Nongdovi 10° 100 100 10° 10
khuan

SO que thir 5 5 5 5 5
nghiém

S6 miu 0 0 2 5 5
duong tinh

Tylé¢ mau 0O 0 40% 100% 100%
duong tinh

3.6. Ddnh gid do ddc hiéu va nguong phdt hién
cua que thir

Db6i voi que thir phét hién E. coli, do dic
hiéu cua que 12 can thiét dé khong c6 két qua
duong tinh gid véi céc vi sinh vat khac nhu V.
cholerae, Listeria, Klebsiella, Enterobacter. Do
d6, cic que thir can dwoc danh gid phan ung véi
céc vi khuén nay.

Céc dung dich vi khuan v6i ndng d6 khoang
10° CFU/ml @i véi mdi loai vi khuén trong
dung dich vang cong hgp 5 OD duoc chuén bj
dé nhing que thir. Mbi loai vi khuan duoc
nhing 10 que va ghi lai s6 mau duong tinh
trong 5O cac mau thir. Két qua thu dugc cho
thdy trong s6 4 loai vi khuan st dung dé ddnh
gia d6 déc hiéu, chi cé 3 que cé diu hiéu duong
tinh trong tong s6 40 que thir. Do d6, do dac
hi€u cua que thur 1a (40-3)/40* 100 = 92,5% (dat
trén 90%).

Déi voi ngudng phat hién cua que thir, can
tim ra gioi han thdp nhat ma c6 thé phat hi¢n E.
coli bang que thir. Do d6, miu ban dau da biét
nong do vi khuan dugc pha lodng thanh cic
ndng do khic nhau theo day thap phén, sau do
sir dung céc que thur nhing vao moi noéng dd vi
khuan (mdi ndng d6 5 que lap lai).

Két qua trinh bay trén Bang 1 cho thiy ¢
nong d6 10° CFU/ml, c6 thé phét hién duoc vi
khuan E. coli nhung ty 1& thap (40%) trong khi
ndéng d6 10° CFU/ml cho sb mau duong tinh 1a
100%. Do d6, c6 thé chon ndng d6 vi khuan 10°
12 ngudng phat hién cia que thir dbi véi vi
khuan E. coli.

4. Két luan

bi tim dugc mdi truong ting sinh phu hop
dé dua vao b kit phat hién nhanh E. ‘coli ngay
& diéu kién hién truong, c6 thé ting sb luong vi
khuan 1én ngudng phét hién dugc 10° CFU/ml
trong 8 gio.
ba tao dugc que thir phat hién E. coli c6 gioi
han phat hién 10° CFU/ml véi do dac hiéu >
90%. Day la co s& dé ché tao thanh cong bo kit
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phét hién vi sinh vat gdy bénh dudng rudt ngay
0 diéu kién hién trudng vai thoi gian phat hién
khoang 8 gio.
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Abstract: E. coli is considered the indicator of microbial contamination in water and food. There
have been many methods to detect E. coli in water and food, but most of them need expensive
equipments in a laboratory. Therefore, developing tools to rapidly detect E. coli in water and food are
needed. This paper present the results on growth medium for E. coli to reach the limit of detection by
test strips in 8 hours with the original concentration of below 20 CFU/ml. Test strips have specificity
of over 90% and the limit of detection is 10° CFU/ml. This result is the basis for for E. coli rapid
detection kit in drinking water supply in field conditions. The kit is easy to use for people under harsh

conditions such as waves, wind, tidal or flood .

Keywords: Water, contamination, Kit, Test strip, E. coli.



