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1. Tém tat

Van dé 6 nhiém nuéc mit, dac biét 14 6 nhidm bdi nuée thai cia cadc nha may va
nudc thai sinh hoat dang 1a van dé btc xtc tai Viét Nam. Khu hé vi sinh vat nuéc 6
nhiém rit da dang vé ching loai va gay nhiéu khé khan cho viéc danh gia cac chi tiéu
vi sinh vat. V6i Salmonella, cac k§ thuat vi sinh thuong quy cho ty 1& duong tinh gia
cao do nhiéu vi sinh vat c6 thé cung thé hién nhiing tinh nhu Salmonella khi danh gia.
Bai bao dé cap va so sanh két qua kiém dinh chi tiéu Salmonella theo ky thuat thudng
quy va PCR. Két qua cho thay ky thuat PCR c6 thé dudc ting dung hitu hiéu va cho d6
d#c hiéu cao hon khi kiém dinh chi tiéu Salmonella trong khu hé phtic tap. Tuy nhién,
su cén trong la can thiét khi danh gia két qua thu nhan duge do kha niang duong tinh
gia van hién hitu va su ¢6 mét cta khu hé vi sinh vat da dang c6 thé 1am giam d¢ nhay
cta phuong phép. Trong trusng hop nghi van, PCR ¢6 thé duge st dung nhu test khing
dinh Salmonella.

Tu khoa: Nude mdt, 6 nhiém, vi sinh vdt, Salmonella, PCR
2. Mé& dau

Hién nay van dé 6 nhiém sdng ngdi, ao ho, dic biét 1a 6 nhiém bdi nude thai cia
cac nha may va nudc thai sinh hoat dang 1a vAn dé btc xtc tai Viet Nam. O nhidm tu
nudc thai khéng chi anh hudng téi stic khoe cong déng ma con anh hudng truc tiép dén
san xuét, dic biét tai cAc nha mAay san xuét va ché bién thuc phadm. Dé dam bao méi
trudng san xuat sach cac thong s6 vé sinh can dugc quan tAm, trong dé c6 cac thong s6
vé chat lugng nuée trude va sau xut ly. Mot nhém vi sinh vat duge quan tAm nhiéu 1a
Salmonella do kha néng giy bénh cho ngudi va vat nudi. Salmonella 1a truc khuin
Gram am, kich thuéc trung binh 3,0x0,5um, c6 nhiéu tiém mao xung quanh than (tru
S. gallinarum va S. pullorum giy bénh & ga vit). Giong nhu cac vi khuén dudng rudt
khéac, Salmonella thudc nhém hidu ky khi tuy tién. Vé tinh chat sinh ly, Salmonella
khoéng 1én men dudng lactoza nhung 1én men dudng glucoza va sinh hoi, s dung duge
citrat  méi truong Simmons, catalaza (+), oxidaza (+), lysin decacboxylaza (+), ONPG
(4), ureaza (-), RM (+), VP(-), Hy,S (+) [2]. Dya trén c4u tric khang nguyén, Salmonella

12



Ung dung k§ thuat PCR phuc vu kiém dinh... 13

dugc chia thanh cac nhém va cac typ huyét thanh khac nhau. Ngudi ta da tim duge gan
70 yéu t6 khang nguyén O 6 Salmonella. Két hop véi khang nguyén H c6 mit 6 hau hét
Salmonella, c6 thé thu duge trén 1500 typ huyét thanh. Khang nguyén K chi c6 6 S.
typhi va S. paratyphi [2]. Salmonella typhi va S.paratyphi 1a tac nhin gy bénh thuong
han [1].

Khu hé vi sinh vat nuéc mét 6 nhiém rat da dang vé chung loai va gay khé khan
cho viéc danh gia cac chi tiéu vi sinh vat. Véi Salmonella, cac k§ thuat vi sinh thudng
quy cho ty 1& duong tinh gia cao do nhiéu vi sinh vat c6 thé cung thé hién nhiing tinh
nhu Salmonella khi danh gid. Bai bao nay dé cap téi viéc ting dung k¥ thuat sinh hoc
phan tl nhdm nang cao dd chinh xac ciia cac xét nghiém vé sinh méi trudng va chat
lugng nudec.

3. Nguyén vat liéu va phuong phap

3.1. MAu phan tich

MAu nudc mat dugde 14y 6 ho, ao thude nhiéu dia diém khac nhau cta thanh phé
Ha Noi (Bang 1). Cac mau dudc luu trii diy kin trong 6ng 50 ml va bdo quan trong diéu
kién lanh (trong d4) cho t6i khi phan tich vi sinh (sau 3h).

Bang 1. Danh sach mau nuéc mit 6 nhiém trén dia ban Ha Noi sir dung trong nghién citu

Mau Dia diém lay mau
1 Hé Lang Phung Khoan, (hé 1)
2 H6 Lang Phung Khoan , (hé 3)
3 H6 & gan nha may béng dén phich nudc Rang Dang
4 Sbéng Kim Giang
5 H& Linh Dam (hé 1)

6 H& Linh Dam (hé 2)

7 H& Linh Dam (hé 3)

8 Sbéng T Lich (doan Bai Kim)
9 Nudc Cong Binh Cong

10 H& Binh Cong (hd 2)

11 H8 Binh Cong (hd 3)

12 Séng Té Lich (doan Cau Ma&i)
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3.2. Xac dinh Salmonella trong nuéc méit 6 nhiém bang phuong phap
thuong quy

Phuong phap xac dinh Salmonella thudng quy bao gdm cac bude tang sinh, ting
sinh chon loc, phan 14p va nhéan dién. & budc ting sinh, 25 ml miu duge chuyén vao tai
PE v6 tring sau dé bé sung 225 ml dung dich BPW, déng nh4t mau va t 6 37°C. Budc
tang sinh chon loc dugc thuc hién sau 18 - 24 gi¢ bang cach chuyén 0,1ml dich tang
sinh da tron déu sang 10 ml méi truong ting sinh Rappapport-Vassliadis (RV). Sau do,
ching duge 6 42 + 0,2°C trong 12 -24 gis. Tiép theo, cac khuén lac don duge phéan lap
bing que cady ti mdi trudng tang sinh chon loc 1én dia moéi trudng chon loc phan biét
dac trung cho Salmonella (MLCB [3]). T4t ca cac dia mdi truong sau khi cdy dudc t 6
37°C trong 22 - 24 gis. Trén moéi truong MLCB khuén lac Salmonella ¢6 mau den. Céc
khuén lac ¢6 dic diém nhu trén duge khdng dinh bang cac thi nghiém sinh hoa trén
méi trudng TSI va LIM. Mai trudng TSI c6 thé xac dinh duge kha ning 1én men caa cac
loai dudng glucoza, lactoza, sucroza va kha nang sinh khi H,S. M6i truong LIM xac
dinh kha ning phan tng lysin, Indol, kha ning dich chuyén. Ngoai ra, dé so sanh
phuong phap, trong nghién ctu nay, cac khuén lac cing duge kiém tra bing ky thuat
PCR.

3.3.Xac dinh Salmonella trong nuéc méit 6 nhiém bang k§ thuat PCR

Trong phudng phap nay, mau phdm duge lam giau khong chon loc, sau dé sinh
khéi vi sinh vat dudc st dung lam khuén cho PCR st dung cap méi dic hiéu cho
Salmonella. Tuong tu nhu trén, hé vi sinh vat dudc lam giau bing cach chuyén 25ml
mAu sang tii PE v6 trung, bé sung 225 ml dung dich BPW, déng nhit mau va a 6 37°C
trong 18 - 24 gis. Vi Salmonella 14 vi khuédn Gram 4m, c6 thanh t& bao tuong d6i mong
do vay c6 thé d& dang bi pha hay khi dun s6i § 100°C trong 15 phit. Canh trudng dun
s6i duge dung truc tiép lam khudn cho phan tng PCR. Trudng hgp khong tién hanh
phan tng ngay, ADN khuén dugc bdo quan trong ta -20°C. Cac modi Salm3 (5-
GCTGCGCGCGAACGGCG AAG-3) va Salm4 (5-TCCCGGCAGAGTTCCCATT-3’) dugc
st dung. Hai mdi nay s& nhan mot doan 389 cip bazo ciia phan bao thu trong gen
invA, mot gen quan trong cua Salmonella spp. cho qua trinh xAm nhiém té& bao (inv=
invasive) [5]. C&p mdi nay da dudc cdc nha khoa hoc Italia st dung trude d6 dé phat
hién Salmonella spp.[5]. Chu trinh nhiét ctia phan tng PCR bao gdm budc bién tinh 6
95°C trong 2 phut k& tiép 1a 35 chu ky nhiét (94°C - 40 gidy, 62°C- 40 gidy, 72°C- 40
gidy) va budc hoan thién & 72°C trong 7 phit. San phdm PCR dugc phan tach trén gel
agarose 1,5% véi dung dich dém 1a 1xTAE ¢ hiéu dién thé& 100V va cudng dd dong dién
80mA. Gel sau d6 dugc nhuém bang dung dich ethidium bromide 0,5 mg/l va quan sat
dudi anh sang cuc tim.
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4. K&t qua va ban luan

4.1. So sanh két qua kiém dinh Salmonella thudng quy va bang PCR d6i
v6i mAu pham

Cac mau nuée mit bi 6 nhiém (Bang 1) duge phan tich déng thdi bang ky thuat
kiém dinh Salmonella thudng quy va biang phuong phap PCR nhu da trinh bay & trén.
Két qua dudc trinh bay trong Bang 2. T4t ca 12 mau phan tich déu cho két qua duong
tinh khi lam giau bang RV, tuy nhién chi c¢6 4 mau cho két qua duong tinh trén MLCB.
Diéu nay phén nao cho thiy su phiic tap ctia hé vi sinh vat nuéc mit bi 6 nhiém.
Thong thudng, trong kiém dinh thuc phidm, tdn suét duong tinh véi RV tuong déi thap
va nhiing mau duong tinh véi RV da thé hién nguy co cao. Chi nhiing khuén lac cho
két qua duong tinh trén MLCB mdi duge phan tich tiép bang TSI va LIM nhu ky thuat
phan tich Salmonella thudng quy yéu cau. Két qua kiém tra bing TSI va LIM trung
khép v6i két qua ma moi trusng MLCB dem lai. Nhu vay, theo phéan tich thudng quy
¢6 thé két luan c6 4 mau duong tinh v6i Salmonella, d6 1a cac miu 3, 7, 8 va 12.

Ngoai ky thuat thuong quy, cAc mau nudc ciing dugde phan tich déng thoi bang ky
thuat PCR. Két qua kiém dinh bing PCR cho th&y c6 3 miu nudc duong tinh véi
Salmonella va trung véi két qua theo danh gia thuong quy (Hinh 1, Bang 2). Khac biét
duy nhat 14 mau s6 3 cho két qua 4m tinh khi xac dinh bang PCR nhung duong tinh
v6i danh gia thudng quy. Diéu nay cho thdy dd tuong déng cao giiia hai phuong phap.
Thong thuong phuong phap PCR duge danh gia 1a ¢6 do tin ciy cao hon [4, 5] va nhu
vay phan tich bing PCR sé giam thiéu dudc s6 luong duong tinh gia. Nhiing miu
nhiém Salmonella 14 nhiing mau nuéc tit H6 Linh Pam, Séng T6 Lich (doan Dai Kim),
séng T6 Lich (doan Cau Méi).

Hinh 1. San pham PCR sir dung mai Salm3 va Salm4 déi v6i cac mau nudc mat bi 6 nhiém
sau khi lam giau khong chon loc. M- thang ADN chuin (1Kb, Invitrogen); C - Ching Salmonella
chuan; 1,2,3,4,5,6,7,8,9, 10, 11, 12 - cac mau nudc & cac vung khac nhau;

N - san pham PCR khéng c6 ADN khuén
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Bang 2. Két qua phan tich Salmonella clia cac mau nudc mit 6 nhiém
6 nhiéu vuing khac nhau thuéc dia ban Ha Nai
Phuong phéap vi sinh
TSI LIM
x 2104 K&t luan theo
Mau m Két luan theo ;
| 2|8 8|8 |q|2|5 €o Whav | PR
= S B 5 | g =5 sinh
= @®© = > = £ 1o
O — %) — (@]
1 + - nd nd nd nd nd nd nd - -
2 + - nd nd nd nd nd nd nd - -
3 + + + - - + + - + Salmonella -
4 + - nd nd nd nd nd nd nd - -
5 + - nd nd nd nd nd nd nd - -
6 + - nd nd nd nd nd nd nd - -
7 + + + - - + + - + Salmonella | Salmonella
8 + + + - - + + - + Salmonella | Salmonella
9 + - nd nd nd nd nd nd nd - -
10 + - nd nd nd nd nd nd nd - -
11 + - nd nd nd nd nd nd nd - -
12 + + + - - + + - + Salmonella | Salmonella

Chu thich: “nd” - khéng ti€n hanh kiém tra; “-“ — am tinh; “+” — Duong tinh

4.2. Kha nang st dung phuong phap PCR trong test khing dinh Salmonella

Ung dung PCR trong phan tich nuéc mat 6 nhiém ciing khong phai hoan toan
khong c6 sai s6. Mot s6 miu phadm dem lai nhiing bang khong dic hiéu va c6 thé anh
hudng t6i két qua danh gia (Hinh 1, bang 2, 3, 11). Su c6 mit cta nhiing bing nay vé
1y thuyét c6 thé lam giam d6 nhay cta phuong phap (canh tranh khuén trong PCR) va
tham chi 1a duong tinh gia (néu san pham khong dac hiéu cé ciing kich thude véi san
pham dich). Trong trudng hgp nghi van cé thé tién hanh lam giau chon loc va 4p dung
ky thuat PCR dé khng dinh nhiing khudn lac nghi ngd. Nhadm kiém tra kha ning
khdng dinh cta phuong phap PCR ching t6i tién hanh thié nghiém mét loat nhiing
khuén lac duong tinh trén méi trusng MLCB va sau d6 kiém tra dong thdi bang TSI,
LIM va bang k§ thuat PCR. Dé thuc hién diéu nay, 9 khuén lac mau den c6 hinh thai
tuong d6i khac nhau trén moéi trudng MLCB ctia mau s6 8 duge kiém tra. K&t qua kiém
tra sinh héa ctia 9 khuén lac déu dua dén két qua tuong ddng véi ching chudn va cé
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thé két luan 1a Salmonella (Bang 3). Tuy nhién chi c6 5 khuén lac duge khing dinh 1a
Salmonella bang PCR. Két qua thi nghiém véi khuén lac t6 ra dédc hiéu hon nhiéu so
v6i khi danh gia ca khu hé (Hinh 2, Hinh 1). Nhu vay, trong trudng hgp nghi van, ky
thuat PCR t0 ra rat htiu hiéu trong test khing dinh Salmonella.

Bang 3. Két qua test sinh héa clia cac khuin lac nghi ngd va khing dinh bing PCR

Test sinh héa

<§ TSI LIM
E. Két luan theo Kétluan theo
b‘g g g g 0, 2 S °‘°C>{ o | test sinh héa PCR
X > 3 S | T 21 |28

o S| 3 T - |8"°
1 + - - + + - + Salmonella Salmonella
2 + - - + + - + Salmonella -
3 + - - + + - + Salmonella -
4 + - - + + - + Salmonella Salmonella
5 + - - + + - + Salmonella -
6 + - - + + - + Salmonella Salmonella
7 + - - + + - + Salmonella Salmonella
8 + - - + + - + Salmonella -
9 + - - + + - + Salmonella Salmonella

2 3 4 56 7 8 9

Hinh 2. San pham PCR sl dung c3p mai Salm3 va Salrrg4 tir 9 khuan lac nghi ngd Salmonella duong
tinh (tao sic to den trén I\!ILCB). M - thang ADN chuan (1 Kb; Invitrogen); C - Chung Salmonella
chuan; 1, 2, 3,4, 5, 6, 7, 8, 9 - cac khuan lac nghi ngo
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5. Két luan

Ky thuat PCR c6 thé dudc ting dung hitu hiéu va cho d6 déc hiéu cao hon so véi ky
thuat vi sinh thuong quy trong kiém dinh chi tiéu Salmonella ctia khu hé phic tap nhu
nude mat 6 nhiém. Tuy nhién, su cdn trong la can thiét khi danh gia két qua thu nhan
dugc do kha ning duong tinh gid van hién hiiu va su c6 mit ciia khu hé vi sinh vat da
dang c6 thé lam giadm d6 nhay ciia phuong phéap. Trong trudng hop nghi van, PCR c6
thé dugc stt dung nhu test khang dinh Salmonella.

Loi cAm on: Nghién citu nay nhan duge su ho tro clia chuong trinh KHCN trong
diém cGp nha nudc trong khuon khoé dé tai KC.04.21. Tdc gid xin cdm on TS. Vi Nguyén
Thanh (Vién Cong nghiép Thuc phdm) vi nhitng gép y trong qud trinh thuc hién.
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APPLICATION OF PCR TECHNIQUE FOR DETECTION OF
SALMONELLA IN POLLUTED SURFACE WATER

Le Duc Manh, Nguyen Thi Huong Giang
Food Industries Research Institute, 301-Nguyen Trai, Thanh Xuan, Hanoi

Pollution of surface water by municipal wastewater and liquid waste from
manufacturing plants is of great concern in Vietnam. Complex microbial ecosystem in
polluted surface water makes it difficult to assess microbiological parameters.
Salmonella testing using standard microbiological procedure often results in false
positive. In this study, Salmonella testing using PCR technique was compared with
traditional method. It was demonstrated that PCR offers some advantages over the
traditional technique, namely higher selectivity and faster performance. It was noted,
however, the interpretation of data should be accompanied with caution since false
positive and template competition could not be eliminated. PCR was found very useful
as a confirmatory tool during analysis of ambiguous samples.
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